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ABSTRACT 



PROBLEM TO BE SOLVED: To reduce more the pitch between 
memory modules 
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regardless of the length of a directional coupler and to 
improve the packing 

density by forming the directional coupler in every memory 
module • 

SOLUTION: The directional couplers C2-C7 are wired in 
the memory modules 2-2 

to 2-4 in the same direction to the system transmission 
direction set on a main 

line 1-1, so that every directional coupler can perform the 
transfer of data 

between an MC 1 and memory chips 1-2 to 1-7 by means of the 
backward crosstalk. 

In other words^ the wiring of directional couplers C2, C4 
and C6 contained in 

the memory modules 2-2 to 2-4 is set exactly opposite to 
the wiring of the 

directional couplers C3, C5 and C7 and the directions of 
these couplers are all 

set in the same backward direction to the signal 

transmission direction set on 

the line 1-1. Thus, the couplers C2-C7 are placed so as to 
cause the backward 

crosstalk. The front crosstalk is also available for all 
in this constitution. 
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[il^JSl J NRZ (Non-Return to Zero) fl-tSr ¥y 
^T'LRTZ (Return To Zero) fi# Sr«iit&«tlSr 

■^^ R T z m^izmtmrntr^t^mimm-^ 

h P- ^ 'J*»^>cON RZm^SrfrldT^SIS 

^Stc i: 0 lii£=5:i± •? iT*< 0 S-^fr-f I. RT Zffi-f 

[11*314 ] B?|le^^:'J^i-'a-;l'rttC:^ll$SlLT'Be*g 

y t ^ ^ 'J ij-h(r>^\\Atmim^'m'^mmmi> 
c: t s- fc-r 5 is^ja 1 <i> 3 nie«<o^ ^ u ^ x^. 

tit J; 0 N R Zfl^*>^> RT Zfi^/^^ja$tlfcfi^ 
S:, BtXNRZ|t^(cap-f-5ffitgSr*-ri.h5>>'- 

t 3 y h 0-7 1 N RZfi^coAlli:<3[HlSSSrJt-3^ ^ 
[»*Ji6] |J3y^D-7i:;<^';tc?)rao•r- 
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mizM=tOij^h3\^\ii^tit:i'a •y9RX/'f-ifm<0lS, 

Uf t U 3 y h a- 7*»^>Ji ^' o -y ^fi^tR^ LT 
br-^^SaiL. ^'n.y;7fi-f tr-^ft^cO-^- 
10 5fei->TH>rfe;^-f -y^Sr^JOj^;?., MIB^^'JJiilSfi^ 

ti/cBirfa:? o -/ ^m^izx*)mmTmLt:^^ hr 

MB^t U *>4>liSfiSnyi1iinB^'D.y :?fi#K|SI«8L 
-C'J-Kr-^Sri^ttSL, ^'D7^fi#i7)fEl)S:^r(6]tPI 
l:i6l§t'J)oT, MIB^-f hmi^tiimiz^j:hXdr 

-mn<^m(om ^r-mmizm.'^xmi:^^ 

■y^^y]')mi. mU^'^'J^yha-yliZm-oX^fc 

fria^ n .y fi-t Srffl V ^TfriB^ ^: u *><^<oB!riB - h 

20 T—^iy'y^-th^tmW.t-fh;<^'}^>^^-)V 
[f**JS7] H?fB^*'J3yba-7*^f>-en^iX^I# 

frlB^ ^: 'J 3 y h a - 5 <7)T - (t^«f£ffic7) ffi] t ^ 

miB^ ^ 'J 3 y f o- 9*>^.(4^' o .y ^^fi^tclSlJtB LT 

30 il9ny9mi,ZX^y^Vr—9^y'v'S-t. 

fffB><^ 'J i^/^liSfi^il^cMB^n y :7fi#tc|iI8SL 
T 'J- Kt'-:? SriMtilL, fIfB;<^'Jayi-D-7{cM 
-5T # /CBiilB^ D y ^m-^Srfflv^TfrlB^^ 'J *^^>c0fl 
IB';- Ht-:5'S-7 •y^tl.Cli: $:i^iti:tl>il*«6 

C W^JBS ] friB;^ t 'J 3 y h D-^*'*^?! I' ttl^ix/'c 

40 MIB^ ^ 'J 3 y h n- 7J!)»'^c7)H?iBT-:5';^ h o-T'fl 
^tc|5IWL-C7'f hT-:5'S-jMtiJL. MB>t'J3yh 

n-7(cMoT$/ifrfBT-^'x Yu-:rm^m\-^x 

l)n*il 6 7 tclB«<7)> ^ 'J t i/'i-zl. v-xf i*. 
[iS^9 3 if^JS 1 co^* 'J tfcOT , ij - \^r—9 
ft-^fcLTNTZfi-^SriMfiL, y^ hT--?m^tL 
XRTzm-^i'^m-t&mico^ y^'7x-;^2:i5«t, 
THU;^ • «iJtaWi^ffltCNRZ<OtI^i£:gti-rS5B2<0 
y 7 X -A $ri5tt/t i: $r#j|St t -f 5 > ^ iJ Si^, 
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¥m^tn-^^ ^i\^x'mm^ti. ^--omumim^ 

im^mi 1 ] 11*316, if^7, Rr/mmsM 

yxx-mmhmmm^tix\.^i,y^-^i^a.-)\^, 
[000 n 

T v;l/^ro-fe -y Hf^^ ^ U If co^^ral ( fl^iRJf C M O 

■y^'^) x'<r>m^im(otzi^<Dmizmi. mz^ wn 

m'Fm-<^&mmzmm^tLT-i'^j^?:n o 
^mcn-mitm'.zm-fh, mz. mmmizmt^m 

f,zm^, 

[0002] 

[t«*o^fi ^^my-Ymmti-m^zT-i^i 

m&tttz)h(r)f^X-n^h LXmiF^l - 1 4 1 0 7 9 

h-h. X'X'^T.^ 1 0-1 txu-yi 0-2—1 0- 

8 torac0!!£jl$r 2«-t^*5*>ieil 1 - 1 i: 1 - 2- 
1 -8 to^cT);? n;^ h-^' S:ffl^,^•ClKJS•rl)tt^^it'^) 
I. . WhW^^\t'^X-7X9 1 0 - 1 1 U-r 10-2 
~1 0-8t<7)racOl£ili. ■ft^:h%^'^')t)>''^'i-^y 

[0003] 

FfST? - 1 4 1 0 7 9f{i:^i«n*S^S*<Ai6Sidll**< 

mm<-riztx'j('t v <Dmmm^in o^tm* 

r=2. 6X10' -evf 

t-*)0, IGHzfti, 

[00 11] ^ 

r = 82 [mQ/mm] 
t^rO, DCcO&mme [mQ/mm] tJt^Si:. ffi 
fit«Si^B#ra-C'{il 3©(CtijDfCVM.. ZZT. 

[0012] •r^i?-<3, S»B#^O^Sfflttn;t^Sc7)X'* 



* IWiSliT'ftl.. 

[0004]m2<7)i!SIIi: Ut. :frl^tt^^Sl^fflV%/c 
RTZ (Return To Zero)*^om^EjM(cSt LT»ffl<^ 

mthtf-y r<mr>Km^mifi$' < ^ o t rt z 

m^vKjVifi'^TLxitotz)^. MIC, mm.ntz)fi<r) 

10 th. :i<r>iio\,z. :^|6itt«a-&«S-fflv^fcA';^T'{4^^N' 

[000 5] a^c, w.3(r)wmti,x. n^T-f>\m 
^zii\i^xBmsnfimi,z^fccm.mm mmm 
^^<rih^%mzi.y)'mtimht\^omm¥ht. c 

\'^om.x\ z(r)mii.. ^vi^xmm^i^=y-y^^zxn 

T^tsmzx^zL-cr>m-kb^j:-oXmtil. •rO:h-h. 
20 tC, Ux-A-O^J^mE (Vref) imi, tfzUT^l 

mm±L. ixuiy-j'^mrjiimmm 

izLXX^a.-cr)m:kcom@k^j:^, 
[0006] mj?!)m**>'NVPXOHSrifi<i>-ti:l,S*t L 

xaT<oj:oizmmx'^i, 

[0007] ft)S^NVUX{4^0S^ (iLhO • i*>W 

'o)mcommzmtxmmmmi:^. mm. 

m^^m r &j^VNVPX*<j^^i|8 ( f k n e e ) (4 

m.X'm^tii>. 

[0008] 

30 [lil ] f knee=0.35/Tr mi ) 

ZCDfzHb. IGbp sW?;l/;:^S:froM'r*li-&, •f-<03 
0%i)<mS^f^^fth i:fknee==0. 3 5/(0. 
3[ns])-lGHzt'*).?.. c:c7)B#<oasS!)«lc J: 

mmmm^iimtxi^^, 

[ 0 0 0 9 ] 20 i'c]izmi>m<7Mnm,^pm.T2 

xi0'-8 (fl-ni]t'J)0, ffi^?W(cffll'^'^i^•Cv^|,»K 

OSdH (BdJUgO.l (nun), ffigyf ;^»0.030(nim) ) COi%^ 
X-iiDCCOmm5.7 [mfi/mm] t^irS, X, 

40 [0010] 
[^2] 



m2) 



[Q/mm ] 



^\>^fz>sbX'hi>. zti^^-r&tmbLx. F^-fA' 
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M.mz-th^&f3^hl. Wiii "Limits of Electrical 
Signaling (Transmitter Equalization)"; IEEE HOT in 
terconnect V (1997.9/21-23), pp48tCH7-f (transm 

itter)c7)DAC(Digital Analog Converter) SrfflOfc^-fb 

mmz^j: D . L s I iz^'^com^mmti ztmi 
[00 1 3] m4«opet tr. aStcr)^^^^:^^.- 

ifiv M)Hzf^ txii^immmmmm -^tz. ^ 

h, ^^'^rcmmm^zx-yXT-^ff^mmmii^m 

sc:tSriiiE-ri.wi, '^XT2.m\i<z4^ntcwm^^ 
hti^ittii^. zcn>mmmi:M<i-ztmmx'hi. 

[00 14] 

[0015] m2(r>mm^mm-htzisb<7^^^t tx. 

RTZft^i:NRZ(Non Return Zero)(i^$:^^-ri. 

mm^ ( h^yj^-A') s-^^ 'j*vA-;p±t:iftft 

n y h n- 7 fc ^ ^ 'J ^: v'a -/I' i; co^Ot- ^' co^gjS 

$ ^Xfc h 7 y iDRTZfi^^NRZ ft-^ 

PL, iS^*c7)^t^^*'J^>''j.-;n^t'(iNRZfi^ 

m^^XT-mm'tiztx\ irmt^-^m^^fz 

[0016] m3commi:mm-t^t:ib(omt ix. 
m-^^ux v-'?^^m:t h-n^mM^^iT^m.\,z 

S:NRZfi-fc7)SW^taft1-|.::i:(:J:0. iS^S- 

[0017] m<nwmifm'fhtiv^<r)^^t LT, 

■c V ^1, itigi:c7)p< ^ r*^|ii-<oft^tc:^ri«iHte-&ls 
tcJ:0SieS?<xTV%l,ie*S€r*f03iU. 'J-h'-t^ ^'/^ 
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[00 18] 

{%^n<r)mmmm.] w. i o^iiw^ii i ^m^^xim 

(0019]^^U3yhD-7 (WTMC: Memory Cent 
roller) 1 0-l«i^*U3yho-5$iJfflHfi98&WT 
10 l>LS If--y7"T'*)'), ^^U^x*-;U2-2~2- 
4Wi^^iJf-'/ri 0-2-1 0-7*i*l»$ixTV^ 

^ , n 1 {i-7-f---K- H 1 1 mifihr^) y vwm.m? 

Tinted Circuit Board) tfOKffit'S) 0 , Vif'-'i^- K 1 
fc(4MCl 0-1 t^^yt>''A-;l'2-2~2-4** 
Hg^ixTV^I.. f LT, MCI O-lt^^'J^VA 
-;l/2-2~2-4rt(0^^:'Jf-vri 0-2-1 0- 

^i^c. y^>''a-/P2-2~2-4(4n;t-^'^'d2 

- d 4 S: j> LT v-f - F tCjSil? ixT V ^ I, . 

20 [0020] MCI 0-l{4;<^'J-f 77*1 0-2-1 

o-7f<zn-thT-'^<nmm% (u-h • hxo 

- 1 -1 - 7CD*T'WICMC 10-1 \,z^^tii>WM 
1 - 1 €•-?< ^ y7-< y (mainline) fcl^^, 
[002 1 ]@ffilll-l-l-7(i, ^tl^'tl--n<7)^ 
$:MC 1 0-l^:f>LK'tc^^:y^'/ri 0-2-1 0- 

7{cjiiE$n, mj<nmmmmRtt ^-i^ixm^ 

^$itTV^2.*|«fiiRtt5r||V^Eft (■) X'«L 
30 /c. i «*JJgffiln;t4-!-fL-f niai 1-1-1-7 col^ 

iS^lttt^ yt-yyxt{^t^^:PItffl<o«ta^ii&^ 
o, dw.'*^. ge^i - 1-1 -7*>(^coft#{ic<o*5 

[002 2] MC10-li:^^'Jf-y7'l 0-2-1 
0-7ra<OT-^lK)M«4R<gL/c" C" ^:T«$-h.yt::^ 

[e]mS^f§C2-C7f'#i5tll,, ^CO:^[6]ttJlg^^{4 
#^¥7-14 1 07 9ifili<7)tc7)fc^T'*S. CO 

iie*eii»r'C{4. 2 y- Y^r-mm 2 Mffiasra 

40 -?TV^S. Z<r>rclib. MC (a-^VX^) lO-li:;^ 
^t)f--y7* (A'XX^-T") 1 0-2-1 0-7t<0^ 

i?)«i**2i8ra-r^fc*>, ^^y^-fyi-itia^i 

- 2 - 1 - 7 1 I^cT) P X F - ^ ^ ffl I, ^T teiM-t 4 . ; 

-f yiE^ii<m)&x-h N R zffi^Tj>ix«4':^(«nttte-& 
g|tcj;Oifig$ixl.fi-t«iRTZfi^t;^^$^, :^r^ 

tti^^f§«NRZfi-t*>A>RTZ(i^'\<0^mtlt 

50 [00 23] ^>-'a-;U2- 2-2-4 i^tcJ^v^T. :^r 



8/15/07, EAST Version: 2.1.0.14 



7 

ixtfeO, MCI i:^^y^-yri-2~l-7i:<7)ia 

i''A-yU2-2-2-4F*lcO*£-&||C2, C4, C6 
t , ^-^C 3 . C 5 . C 7 1 X'iiW&tfimU^^X'f) 

limtmb^j:^Xii^. IS^t§C2-C7t'JiHmc 

t^^^xmu^'^xh—^ti^^thiidmm^tix^^ 
'm^tat±ximfi9u:^\—9m\^hi.o}iz 

[00 24 J ^'J:i.-lV2-2<r>^^ai)<^yy^ 
SE^ilTV^-l). |Himc>^:'Jt>''jL-;P2-3, 2-4 

i*iizt^>f v^'f tjg^-ri.E«5i-4, 1- 

5tl-6, l-7*iiei|S§ixTV^|,. ;<-f y^^yi 
- 1 fix-f iicot 2 - 2 - 2 - 4 Srjggg-tl. 

j^^iB^cT)^;^-.;?;? d 2-d4 $-:)>LTi^U r^P^^Sn*^ 

[0025] ljt>'*a-;P2-2'-2-4tfcV^ 
•C, ;><-<:x^-f yl-l*1•:I;^^':5'd2~d4^O^i■f•t' 
yS::^^LT»f0Ji-r<J:^fc:i^iK$^^Tt>'3. 3^>^':5'd 
2~d 4{c{i^-< v^-f y 1 - 1 fflofi-^f y^^'^ti-P 

^^yy-iyi-icr)^':>'\m^y^-yy^ii. v-f 

K 1 'J*i^'A-;l/2 - 2-2-4 tX'iai 

H 1 1 ^ ^: U t y i U 2 - 2 ~ 2 - 4 i: «0S $: >- U 7 

[0 0 2 6] i^XrAcOflllticioTW^TO^ 
[00 27] ;<^y^^yi-Hi^^'Jx-)U2-2 

~2-4$-i^Ur/HcKISL-TV>§/-ca6. ^^r'J^ri^'i 
-/t'An tiCf t * < S t > > 5 y 1 - 1 {iii^ L 

ZtHzMmttfzMzii, ^^>jmmUc=t'yjL-)U 

^^izii^xtinixw z<^rs.-mmi-imii^j< 

*U^i''a-;l'2-2 — 2-4tPltT'*>0, ^'f ^5 

^ - l*<^)-l)f$ix=Sr('^J: ^^::2-oeyraSr^•/a- 
;^±Oi^ilSll - 1 i:|H| yf-rv>t.2rRfOiBlii 

^m$^t•l.c:i:af<MC i 0- 1 A>f>*§ig®tn;*T« 
^T'^ , t'cT)^ va-/L'{aS(Cif LT t MC 1 0 - 1 i: 
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[00281 tfz. ^^U*yA-;mi22(7)i:5tCfi| 
l«$ixTta»'^, 02{i-X^U^>''a-;l'2-2**3:t^ 

^ d 2 tii^$n^v:^^t'c7)»fffiIlT-J>l> . ^ ^ t 

X A 2 - 2 (^mmco^i^zi^m $ ixTt ;< t f - r 

10-2. 10-3{i^-f y^^^/i-itJS-^IsC 
2, C3$r«lS-f*Etll-2. l-3izmm^tl.jSi 

m-2. i-3comijmimm^ixx\'^i, 
[0029] mmmx-m^^iifc^ tut i/^-yw 2 
10 -2fio-:^<ofi-fJiT\ ift»$ix^^-< y^'f yi-i 

t ^ ^ y ^ V J. 2 - 2 1 COJS-&§§C 2 & ^?^(^!^ 
L, ZC0;<^yv-(yi-Hit^-^^C2i:m&Uz 

^k. V I At^-)ut:itLx^'omti. mijm^mx 
^ ^ y =t V 2 - 2 mm 2 3 mm- 

IXoizmm^iiX^-^^. Zixh2m<r>t^-^^C2. c 

xm^tit:Mmm'mmtLX\.^i . 

[0030 ] {**}$WrO#gB¥7 - 1 4 1 0 7 9^:^$v^ 
•C{i. ll3c7)J;oliv-lf---K-K UcJlli!$ixl);<^y 
20 ^y^-yP 2-2-2-4 ( f v-f- ) {i:^l6]mS 
^**atiK L T El L T V ^ I, y^i^) CI 0^-&S<^^$ 

[003 1 ] lll<Oj;otc^^|gS:p<^y*>''jL-;k2 

- 2 i*itcisit;tc t x\ K 1 izmm^tii^ 

*y^j^.x-;U2-2~2-4tf0raPB (f yf-) S-Jg^ 

isco;^^ b ^mmzx'^ . '>;t.TMztn-n>M^&mi^ 

[0032] Miz. v-f-;lf~ K 1 mmmistiSi 

30 

[0033] *|||iWt-f±^^ y ^ i/-'a-;l'«0«t»{i^ 

i'' A 2 - 2 - 2 - 4 £7) 3 «(T'*) & , -e iX W±T t 

w:iTT't^<. ztnii^xTJ^<7)mizX'jm^j: 

10 0 3 4] m2<mmmim4im\-^xmmt^. 
[0035] :^mmmmfi\^^-^m<7) h ^y=y-^< 

imshb IX^^U ^:va-;H*ItZiS»tS ZbX'WiZ 

[0036]^^ ynyh D-7 (lUTMC: Memory Cont 
40 roller) 1 0- ll,i^=f:<Jayha-ymmmM^^-t 

hhsi^-vrx'h'o. ^^y^>''j.-;i'2-2-2- 
9UU=f:Vi-'yri 0-2~l o-9*5ig!S}fasn 
•c^^l., -7-tf--it:-Fii:Pf(mi.ryyhEii«(Pri 

nted Circuit Board) tCti, MC 1 0- 1 bJ^iUti^ 
A-yl^2-2~2-9A*5^§iX, MC10-li:>t 
y*>''j.-/L'2-2--2-9l*IO;<^ y^"/ri 0-2 
~1 0-9i:<0^-C7-'-^'Sr«Kj|S-rSiai8SrWL-CV^ 

K 1 Cli:^l6)tti^^C 2-C 9*«}g^ 
Ztls Ztiii;<-(yy^yi-lblSmi-2-^l-9 
50 *»^>i|ifiS;$ilT<-^l.. >^yt>''a-/l'2- 2-2-9 
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3;t^^' i'iifix-?^-^^- H 1 ii^hmm 1 - 

2-l-9^<itl^ixcOhyy'>-J^3-2'^3-9t 
[0037] h^yi—A'S-l-B-gJiK^^A'e 

ia4T-{i. vN-y7r 6-2{iE:ftj^T'^$^i. -'N'.y7r 

[0038] *[6H^-^C 2~C 9 Ji H 5 10 

[00 39] A'.y7r6-2{i3lffi;(7)f -fx^'^Ufi-^ 
(^J^AVUX) X'h&NRZ {Hon Return to Zero) ft 

|5C2~C9{CJ: ONRZfi-f*>f>RTZ (Return To 
Zero) m'^^^m^tlfzm^t: . 7 r 5 - 1 {i7C<7) 

f -f j^'cS' ^wt^T'*> s N R z ft-t'vap-r ?. . -r^h 

[0040] ;<t'J^:XA-yU2-l{±>t'J3>-bD 
-7l 0-1 1 h7yx-A'3-lS:*tl., ;^t'J^ 20 
i^'i-;P2 - 2~ 2 -9(C{i^ ^: U f- y r**f tl-ptlli 
gcJfiU^n-CfcO, ^iX^>^>''a-/W2-l-2-9{i 

[0041] ;<-^>'7^yi-Hih7y'>-A'3-l 
C2-C9T'«±. 'J t>''a-;U2- 2-2-91^(0 

hyy>-/<3 - 2-3 - 9 *>/J>6l#ai$ix7tiHII*^;< 

>f y^-fVl-ltftt^-^S^rfiitLTV^I). .Iixf><7) 

isisji^ >7 'f y 1 - 1 1 |p|«tc*^smffiv 1 1 {cs 30 

[004 2] 'J^y'A-;l/2-2~2-9|^<7)ieil 
2 0 - 2 - 2 0 - 9 {ifti-f a b 7 >- j^-A' 3 - 2 ~ 3 
-9i:=S-^^'J^-yrt^j-g^f l>ie»t'S)&, IlliT) 

§§l■o{^i^Lrloc7)f-•yrLMS^LTV^^V^. HP 

^,[11 <r>mtmx'ii. m(^^ ••/ rsrtisH-i. t ^ 40 

r<?)l^oA*l9!Hl;?^«*<^< 5r^T RT Zfi#^'<.;l-*< 

LT, ^HSfi^'ti. h- ^y^—A'S- 2-3-9 Sr:rt- 
- 2 - 2 0 - 9 {ift^JUPsO::*:!^ R Zft-^WSPS 
« J: a t= . *IUfi«?iJT{i. 1 ft^a^c 0 t U f- 

[0043] MC10-l{i;<^:i;cOiJ-H, hcO 50 



^59200 1-27987 
1 0 

mmtx . m^mmi]\^^mmh u - h 7 ^ h 

(R/W) fi-§-Srh7yx-A'3-l-3-9'\jiSai-r 

-K • ^'f hfi-^t«fflLTt^v\ m4X'V-V ■ 7 
^ Ffi^R/W{i^TOf--yrttg«?$fLTV^S*^ M 
CI 0-1 \^^^Ji(7)7ry7'yhtR/Vftt^<7)mf? 

mmLi:^^lx. yry7^hm\'^iih^y'> 

-^<^:matxhx\.\ :^mmco^(r) v^y i^-A' 

(iffil<^i^jSj&*%V ^(?) t' N R Z f> N R Z iOfE^t' J: 
[0 044] MC 1 0- lA»^);^^:'J^•y7•^^T-:5'$• 
[0045] t-f. MC 1 0- l{±R/Wfi-t?:Write 
Y\,Z L , h 9 y i^WN'S - 1 rtOA'y 7 r 6 - 2 Sr 
-Y^— y/Ut^t. A.y7r 5-1 S-T-f-t-r/Uct 
■?>. jitc. 'Jt>^.3.-yl'2-2~2-9l*K0h7y 
i/WN'3 - 2-3 - 9 KrtS?$nT<-->l. A'-y 7 r 6 - 2 
$rT-f -t-^McL. >'N'.y7r 5- iS-T^'T-fytC-f 
I.. >lcO<J:-p(C-ri>C:i:T', MC 1 0- ^'J 

[0046] t<'y9 • R A S (Raw Address Strobe)/C 
AS(Coluin Address Strobe) 7 KWXSrjMfiLS^ii 

m^mmx'^fzm. mc i o- 1 nr^ti^i'iu (nr 

Z) COT-^'S:jMai-r&, iStiJ^ir^^NRZfi^Wja-^ 
|§C2-C9t'RTZft^tS:}^$n. ^^'J^i^'a- 
/P2 - 2-2 - 9 l*|CO h 7 y v—A'S - 2- 3 - 9 {;f5 
mtll, im^tlfcRTZm^l.ihyyi^-/-<3-2 
- 3 - 9 s' -y 7 r 5 - 1 T'R T Z 

A,NRZfi-^Wg|g§iX. yN';^2 0-2-2 0- 9$-:ft- 
UT>^'J^ y7'{cf-^'*%;(.'^iX, iixSr^tDtC 

[0 04 7] MC 1 0 - l'\T-:J'€-g?;^jiO*& ( 'J 

[004 8] ^-r, MC10-l{iR/W<i-^$-readt 
-h'tcL, h9y>'WN*3-l|*j<o>'N'-y7r 5-lSr-f 
^^-•/MZL. A'.y7r 6-2 5-T-f-fe-7'/UC-tl>. 
jitCs 'Jti''a-7P2-2— 2-4l^<7)F7y>'- 
A-3-2-3-9(:rtK^<tT^^*A'.y7r S-lS-f 

cOXol,Z-thZtX\ ^;<^'J*»^.MC 1 0-ltC**L 

[0049] f-'yT-tU:? hfl-f (CS) t'iMJK$fL/i 
^^:iJ{SA->:? • RAS/CASTFUXlrSfiLT'J 

»[<ONRZ(tWjJSai$iXl). Sji^ititNRZfi^Ji 
F 7 y v'- A' 3 - 2 - 3 - 9 -eiXf^XO A' .y 7 r 6 
-2-C'NRZfi^<;0*^iliai$il. *S-^fgC2-C9T' 

RTZfi#t=^^SfLS. Z(r>RTzmmi. ^^y? 
^yi-ucMCio-ico:trifi]W£as$iii>. (5^$ 

h-TtRTZft-tJi. F^yi^-y-JS- lrt<7)A-.y7r 5 
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(7) 

1 1 

-l-CRTZft^*^^NRZfi-f-WIIi§n. MClO 
- 1 iZT-i'ij^&x.f^ix. COr-^' S: MC 1 0 - 1 

[00 50] ^/c, hyy>—^'^3-2-3-9liR/ 

[00 52] ::iOJ;-5(c. nyho-^^ii^'i- 
*«:^ris]ttie^s§c 2~c 9 i:ffl^^^?§nTiSs;^^-C'A 20 

iy-^<i,zRTzm^ummcomsv£mmii^'mi< 

ha-y^^i^:x-/l'm^l<z-rhlbl,zX'0. ;><'iyy 

^ y 1 - 1 i,zm.mm^x-^ h rtz w^-- A^ri^f 

[00 53] ^^:iJtxa-;H*ItF7>'J^-A 30 

3-2~3-95r*tTV^S(50t% h5yx-A-3-2 
-3 - 9m\^'m-^^C 2~C 9 hffl^-&i5§tlTf& 
S;^*.T*>'PiS3$tMC 10-1 b<r)T~-!>^W}^n^X' 

hi.mz. ^mtrnmrnz^-^x, ^^'j^-yrtc 
t-, $'mi-yrmmx'^6. setc 

;U2- 2l*l£7)T-:S'''^'X{±-«^^;<'^ y^-f y 1 - 1 (c 

'J ^ i^' i -iimi,iii\^m$^iisim^^fz n r z r t 
zm^^m-^mmt:n^j:\>\WM(om^^:><^v^i^ 40 

a-/H^T'{±NRZf|#«6j|«S:ff^rV^. H^^rffil^^ft 
[0054] ^7t, hyyy-^-^^MiRmzm\'^izb 

T'S-|«Htite^^&fflV>/^RTZ (Return To Zero)^r5<i<0 
ft-ffEjMffliCiStt$iX7tLS I i;NRZ(None Return T 

o zero)ffltciSlt$ixjt L s 1 1 i&isi l::.>'^'x±^ci^aL 

[0 0 5 5] CiiOi^lc. *IISSWcJ:ii(J, ^^U^ 
A-;H*I(C^ ^: 1; ^ rSr ^gcJIlJ-f I. CI t A^t'i S 50 



^#13200 1-27987 
1 2 

[0056] mz. m3<rmmm5m^^xwLm 

[0057] Mzm^^f^i. 0 tc. mmf~^imi<zi5\,^ 
xi^mM^m-riz-^tixm^m t'commmm\t 

zn^-mtimmtix, i^y^^^zx-^xs^ 
m (SJio • 5:T*»'o ) (^^•<ju^mmiMmizthm 

tf^)Vxmi(mm A'T'^:<te^SCJ: off o 
z)iifif%im(nmx:hh. 
[ 0 0 5 8 ] lastiMC 1 0 - 1 tr-i^ft^^iSgfi 

■rs^=&u-?-"/ri 0-2-1 0-4 t«-«ii!-r*;<^ 

iJ^N";?.5r^LT»'^-?.o MCI 0- Iti't^cripi^ yy^ y 
1-1 1, ;^*'J*i^a-;P2-2tcig«i$iX/t^*'J 
1 0 - 2 *»(c,c7)5| ^ tK 112*8 1 0 - 2 TT^SW^ritil 
tt*S^§|Tl&ffifiS;UTV>§. T^cO:^|*]ttl£^#|T 

1 (imt-KiBB-rs cfc 0 ^zmmm^MM^ztmrn 

i^lX^^l, T^M*S^fST2. T3t|Sl«^jgttgS: 
[00 59] ^ty^i/a-;l-2-2, 2-4lCfcV> 

T^:MiBiiii-2. 1-3, i-4(^mmmm$ 

tlX\>^l, tfc. yi^yy^yi-Hm^aliJ^'^a 

2 J. 2 - 2 1*1 S-^HS^ t tCieHS iXT t ^ I. . 
y^^y i-i(i, «^a2*><^. msuitm^ 

ilTVi^V^ F±'C;>< t U ^v''a-/U2 - 3c7) 

Sg^a3K:SSK$*l. |5I«itC^i<''a-/l'2-3. 2-4 
rtc7)#ffl^a4, a5. a 6€-:fr LTSI^WtCif^JS^iX 

[0060] ;tfOT^Mi^^cOffilf^l^?:06 . 117 

m^^xmmti. 

[006 1 ] n 6 (in 5 £7) 7 hmi¥<7)^mmx'i)^ , 
m7WJ-}'m<r>mmmxhi. 

[ 0 0 6 2 ] 06 , 7 fcS^L?te»:§<03^«ifSMia»Sr 

SLTt^l), ;<^y5-f yi-HC«lE-t&ie«|{ifSjM 
^Ll, L2. L3. L4*'i5=3rO. iEmi -2lcM)£ 
•fSlBISl«iej||||L5, L6. L7*>4>^r«.. fK^iSL 

2 1 L5m-^mm&L. fiims t L6*itg-& 

«SC2S:^^LTV>&. 

[0063] mT^^titzT^m^-^T 1 ^V^ 
iCjgig^fLit 2-5C0S^SC 1 t C 2 i: , ZtLe:,(r>m 

[0064] e^fiT 1 co^mam-^mmco {m 

ffiJStitr t t i-fflX^m^tl. ZtllZj: *)^^X'<r)m 

[006 51 7^ hmfPX'ii. I15C0MC 1 0-l<Oh' 

y^^^li. m6XW<)l:^M ( v p u 1 s e ) , ^cofH 
Sffiliir dRX/MC 10-1 A<j#0|?mS*Cpl *>/i> 
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1 3 

U 1 0-2c7)lxx-A'{i, Il6t1i/-Hs 5CJg^$ 
f.:. 'J-Kt!)f^T-(i, MC 1 0- lOl/i/WN'Ji. 17 
•C'^SS^il, >^ 'J 1 0-2<^H5-^A'{i>"?;l/XilS. 

( 0 0 6 6 ) 06 , 7coT^mm'^^m^^m^i)Hz 

[0067] #^T'<Ofi-t5ft}eS:®8 09 t^^t. 
[0068] iHlSSj/Sj^l— xayWiSP I CE (Si 
mulation Program for IntegratedCircuit Emphasis) 



(8) !f#gg200 1-27 987 

1 4 

[0069] 08{i06tcMlCL^U-h'»f^-C<O#;S 

(dl, d4, si, s4, s 5) Oifi^Jgt'J)'), 09 
l,m7lzMmbtiy^ Y-mf^X'CO^j^ ( d l , d4 . s 

1. s4, s 5 xommx-S) I > m8. mm9i,i.\<y 

'f 7'fiS**M=5:S<^»-C'fl&<OllIK<0^{i|S| tT'*>S. 

[oo7o]08Tii, \^y-f/mmi,me<r>y-v 

(}^) d 1 1'*)!., SJgcOjiii^Ji H ^-f 7'^d 1 . ^ 
>f y7>f yi-l60*|Sfg^d4. rs<7)A:>jjiSs5tie 
^§s<73ili]$?a^ si, s 4 T'S) S . 
[0071 ] ^A-^^-^-Ji-e^i-fixlilTOjiOt'J) 

I.. 



10 



[0072] 



rtt 
cl 
c5 
vtt 
rs 
rd 
tr 



50 [Q] 
3[pF] 
3 [PF] 
1.0 [V] 
50 [Q] 
50 [fi] 
0.2 [ns] 



vpuisei*igB'f y\^—yy^ 

tpdl = 216 (ps) 
^'fy7-f>'l-lo?li±;LI8(L2) cofEffiaMP^Pal 

tpd2 = 360 (ps) 
T^SWl-2«0?l;±iL^L7) cOfstSSSBt^ 

tpd5 = 216 (ps) 
}(^y^^yi-i(r)WimLi)(r)^y\i—fryx zi 

^'f y^-f yi-l«IIS8(L2) z2 
T^ffl«lKl-2<^5iajLtl(L7) z5 
fS^S(couplerl,coupler2)<7)^T;PA-9;«<-^{iiaT 585 [0073] 

rll=lm [Q/m] Lll=361.3n [H/m] 
r22=lin [Q/m] L22=361.3n [H/m] 

cr 1=144. 5p [F/m] 

cr2=144.5p [F/m] 

cl2=40.p [F/m] 
CCT\ rll, r2 2{i:m{aiR§S?^^0«iei8jgfil, 

Lii. L2 2i,imi(r)mm^^tz'oms.-iyy^ 
^yx. cRi. cR2{±(isej8£75m{aft$i^^ooi 

^^\>^i^9yx^ L12, c 1 2(±-?-ixfixm{a*S 



50 [Q] 
50 [Q] 
25 [fi] 



L12^050n [H/m] 



[0074] 08 tCfcV ^T y - F d 1 {i)Mflfi#j!J[)g. 

J-Y d 4{i;<-^ yyA y\-\ cOi^fflEtitffiMT'COjS 
JK, si. s 4 . s 5(iT^M*S-&ST 1 <r>^^(ry'im 



40 [0075] [aimc. 09{±07lcM)£-t& 'J-KS&f^ 

mmmx'h D , sffy - H d 1 cTjjsjr^tias i: mmzm 

[ 0 0 7 6 ] 1.3*2:0 1 0 . 

[00771010(1) {i^'f VT-9<nwm. mi. 

{f. 06cOvpu I s eggV^(i05(7)MC 1 0 - 1*»A) 
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1 5 

1 a^^mi. T 1 B^ram. s^^tic 1 1 c 2mm}^ 
mnifmi o ( 2 ) i.z^-t'mt^j:') , :i(Dm\im-^ 

SIC l*^'MSL (Micro Strip Line)(7)^-&, miS^nX 
1 — 9 (FWXT:Forward Crosstalk) t Lf^tS, 01 

0(2) iZ7r^iW&,i.. MC 1 0 - 1 ffi^-nwm:iL±. 

OB#ia (Ta) bWmMcO/VVX&n^, 010 

( 2 ) coFWXT{i^>f > 1 - 1 ±5rfEit-ri)VN* 
jMlgL 2 1 L 3 1 SOtgggjSlCiiJ«-ri.«0 1 Pm#^KCiSM 

1 - 2 ffi'rtm^x-hhimm. l 5 1 l e t co^mAi^z^ 

n;?.h-^'fc tT^tS, ^fc, if5^Ss*«SL(Strip L 
ine)«^^{ii^^^l!tA<-fc:a^rWCFWXT{i4t=S: 

^c0f5liAVl.X*sSs£^t§C 2 W^:^^'nx H-^' ( BW 
XT : Bacicward Crosstaii<) 5:41: ^-frS. ZCO^UX 

h-^mm^mi 0 (3) (c^-r. cico^nxh-^'a 

[0079] m-^myxx^^^y^r 

''vi-xcommmm^i . i5[ps/mm] (=v^ 
[0080] 05 <7)i2is 1 - 2coj^m!^xnm'^^c 1 

nxh-^'fl^t*«Sg$ixl.. afi$ix:t^«r01 
0(4) iz^^t. zcomm^ixtzimii. 05<^;<^ 'J 
f-'/ri 0-2(Cf5ffi-f-|., 

[0081] m^^mmmmtmmmTh 0 , ^ 

a-hlC±oTtlJ^{Cl-iX(fJ:<. i$lC01O (4) 

(cij^tiSJeti-eoaotc^^T^I.. 01 0(c«i. 05 
tCt^V^TMC 10-1 *»4>f- yr 1 0 - 2<^r—S'm^ 

i,zm-t^m}i7r^uzi)\ mmizf-yri o-2*^'bM 

C 1 0 - l'\<0f-:J'lKjMC*ftTtPIl;aye*<4E$ 

[OO82]011 ( 1 ) (i:f-7ri 0-2*>A><7)NR 
Zfi-^SrS^-t. Cc7)fl^*iElll-2<0^iiSjii(cSiJ5tL 
J^cf^. fS^SsC l(L5)i:C2(L6) COM:ft-(CJlff 

•rs. ^c^k. mi oi,z7FtLtimmm.ra-txtitmi; 

mz^tl, 01 1 (2) {iMClO-USI. aD*>07 

c nzx-iX^^ixfcFwxTiji, mm^L5i:m^ 
^m^\^2^mxth. rnn. iS^tic2icj:^T*« 



9) !Hfll200 1-27987 

1 6 

§ii;tBWXT{4. WM\-2<r>'ifmz/VVXifX-n 

Uztmm^zm.-^ti, m.^ixtzBv^)^T\tmm 
iai t T b ^mx'h h . c cojg^^ c 1 T'^fiS $ n?^cfi* 

^DX h-^' tig^tlC 2T'«$il/cf*:^:7 ox h- 
^'(ifraMillL2^|5lMcit'flL. ifSStL-C, 01 1 
( 2 ) CS^t^Jgt^rl.. 011 ( 2 ) t^-r8[}^{i. 

MC 1 0- l<7)K7^7'c7)Jt^(Ct3ltl.01 0 (4 ) £7) 

jS}etPll:t'$>l>. iStc. 07«y-i<d4iftij<?)j^je{4 
10 01 1 (3) <0J:dt=3:«.. 01 1 (3) 

fi. iiJ«i^^J^li'K40 1 1(2) i:|SIt:^JgT'$)S. ^ 
€^'?>Jf. ;><-f>-7-^yi-ltcit&BWXTi:FW 
XT{4. MCI 0 - 1 tWR^rtCjg^SIC 2tClXf 

[0083] W±c^J: a ti, T^ScOife^glS-fflV^/c^ 

va-h) ti,Ki?^-r, »s^sic2<7)Afflv^Ti'^/^ti 

'9^fflIEt'#«.i:^l«ftite-^C 2<o;^ffll^7t*&f:l§| 

[0084] i<0Jr-v\'-va-h^{4FWXTt'4t 

■CV^|.C7)T\ Micro Strip LineSrJS-g-ffflCS^^I'T'?) 
•2., ^/C, FWXTlCj^V^TtamwffifiSKCio-Cfi-?- 

OBir:^r ^' n i— f*i$*5jEt'j> -d 7t o ft-c-«> ofcot 
X'hi. 

30 [0085] ::c7)J;^HI!)f^-rS«0T. 05c7)^t'Jj^ 
Xf-J>.X't,i. MC 1 0- 1 ij^-yn 0-2-1 

0-4tcoraT\ T^S^-^§iTl-T3T'«$ill. 

[0086] ixt, m4(nmmmi:mi 2i:m\'^xmm 

[0087] :i^mm<oBmi, m i mtmKom^^ 
^=i:vm(omiz. Mmr-mmz:^x^j:r-m 

40 

[0 088] (MC) 10- Ki. 

^^U^-yTl 0-2~l 0-5{C*tL'r'J-K(i# • 

^yi-ii,i9n;9mmx'hh. p^^yy^yi- 

lt^^LtzT'^W&^^7-2->-7-5\i. 

•yri 0-2-1 o-5t:-?-itm^«g$n, 

[00891 MC 1 0- l*»*>^'Oy^'fi^CLKou 

t*>'Mci o-m(n9uy7W^<t>f<znmLx^:n^ 
50 ix. ^^yy-iyi-i^m-r>xmcio-\(r>9xn'; 
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1 7 

-KiMC 1 0 - l(7)i£<T--eiOM«*m$ixTfc 

[00 90] ^/c. 'J-H • ^-f hcOr-^m-^mviC 

ite:^!*]^. iJ-FB#{iRead:^r|6l(Cffi-Y yf-yyXT- 
Sf^^fll.. y^-gc^wr i te. readfl^Jg 

2-8-5tJ:0;<^U-f '/n 0-2-1 0-5{C-e 
[00 9 1] ^^T\ m\2l<Zl.tCLY.mtT~9m 

[00 921 MC 1 0-l*^<oT-^'$:S#atfJi-& 

[00 93] t-f. MClO-mx^ 7^9S:0J«lt 
XW\tem^zmmtXii<. z<ni:o^z-ti,:itX\ 
MC 1 0 - 1 'J tcitrss^ 

Ay^- • RAS/CASTKUXSrjMfiLtSI' 
MC 1 0-l(iNRZ<07-< 

- ^J' $r o 7 ^' i: iBisa LX iMai-r . 

[00 94] m^^flfzCa-'z-P ty-i hT-:?(7)NR 
Zfi^^-e•i^-?■'^^^7)T WS-g-HT'RT Zfi^t^^JiS 
tl. CfL<oRTZm#**P(afflT';><^>Jf-7Tl 0-2 
~ 1 0 - 5 tfE3a$ixl. J: ic±f£2oco;>< y 9 >- 

■^tT-^fi-t«fi-tj!»g«ii#sii-c*o, |5«2fflfc« 
[0095] iniiaffit'fi-^^fEa-rsKS • Em.<7itz)i^ 

^'o-y^'(i#<?);<-f>'7-<y7-l tr-^'fi-to 
><-^y7^i'8-lt|5]S•c#fDM§^^•C^50. diife 

2-7-5 t8-2~8-5i;*^ MClO-lt^i^t 

[ 0 0 9 6 ] «?lj;t{f . MCI 0-l{Cifil,^-?-77'l 0- 

SB^ralJi^t 27 a 7 J7 (i^ t r- ft^ t cOffiDg 

(c, MC 1 o-i7!)><^a:tfEMB#ra*5:ftv^^7ri o- 

100 97] ^*'J^77'l 0-2— 1 O-SUi^^a 

■y^m^ty^ hT—!^m^ti}mimx'X:n^tii<D 

X\ ^=t^J 1 0-2-1 0-5{i7O7^'ft-t$:fflV'>T 
T-:J' 2: ^ 7 f-f i. t *<T§ & . CliXlcJ: 0 ^ ^ 'J C 



(10) #11200 1-2 7 987 

1 8 

T-:?miltsZtXy^ ht&#*5^T-rS. 
[0098] MC 1 O-l*"^,?-'-:?^:^;^^!^^*^ 

[0099] ^-r, MCI 0 - 1 {iR/Wfi^^read^ 
-HlC-fl), A'y^' • RAS/CASTh"^;?.$rjMflL 

*>4.T-f i^'^'^KNRZ) 0'>>-HT-^'*«^D7^'fi 

yy^ y7 - liMoXMC 10 - Hznx^^tl 

yy-<y8-ll,ZRTZm'^¥im^tll. Z(Dm. T 

^js^iscT)^ ^yy^ ymum9 . mm 1 1 1-^ 

tiRTzm^ii^^yy^yms^m. Rmm<^ 

mumzimth. •'>^9W}~YW,zmmx.t, 

ixTV>Sc7)t'MC 1 0-l{C«iB#|+|p|Oc7)RTZfi^*< 

ft^t^0{4fflll«it'(0;<*Uf-7ri 0-2-1 0-9 

20 [0 100] |3]{affllI^rl.a*hL-C. 70 7 ^'fl-^^ 
y^-f y7- 1 tT'-rJ'ii-teO^^f y^-f V8- 1 

T-i'fi^lw3k^fi5-tS -eix-e-:<xcOT^Mi|g^Sl7 - 2- 
7-5i:8-2— 8-5i:*^MC 1 0 - UCttLTlSlt 
fEMiiSBtra^}^-:) J: 0 tw>?-am<7)^ ^yy^ y{.zn 
\.XW^^tlX\-^h-rz^Xhh , ■tt^:hh. ^^:'J*^'M 
C 1 0 - 1 tcWLii]3tB#PBlA%V>{a»c^§ig^(i, 'J 

- H T - ^' t ^ir ^B$^JC jifi $its*<;<'^y5>fy8- 
l±t'«7)fEllg3l®ii#^ti:fi<=5rO, le^, 

30 10-1 {^HiJ^-fSB^iati, MC 1 0 

- 1 ts^ti^-yi'^Kfz^ n 7 ^'fiWEllRLTMoT < 
B^^fcJJiJ'lHltt'^S. iStC, ;<^'JA5MC 1 0-l(C 

T-^-AiMC 10-1 lcS'J»tl.^ra(i, ^'n7^'fl-f 

^ ^ u f - 7 TJiM c 1 0 - Hcjt ufEi»asi^ra**jav^ 

J®^tav^i®^^>Mc 1 0- icwLi5]ii#^jtzij-h-f 

40 -:5'»iii|«-tl>::i:l-^'l.. ClOTttf). MCI 0-11*1 
XMm.-^ T # 7t ^ D 7 ^' fi^C L K i n i: 

fiffl-C^ 7 f-f ^ C t I. ; t tC^ 0 , T-^ ^'f 

s ynzm-^i,m[tf'±miz-!^^\,zt£h. 

[0101] ^*'J^7ri 0-2-1 0-9*>^><05 

A hT-^fi#(iMC 1 0- l*<m(tLA:^'o-/^'fi^ 
tlsHifflHT-MC \Q-uz^x-h'^ixh<nx. MC 1 
0-l«:J'n7:J'(i# (CLK i nff^) S:fflV%TT- 
^'^7 7^^^c:t*^t-|'l>. ::tHc:J;0;<tU*»<5iO 
50 r—9^m.fi^iktjZ.tXyAYmff-ii^%l-th. 
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[0102] iMimi^^mmi z b ti^tam^^^j: 

mma. :^(6]tt^^f|7-2~7-5J)l>krMJ8-2~ 

[0103] ±fB02ocolStglcJ: 0 , *[6]tte^S§^ 
Uzi.nX)i^^)'y^TMzmihr—9^^^Y^}- 

YCT)^ -f = y^imi izb X'^miim^^miz^j: •) , 
<omf^mt:mmx'^. mz. T^mm-^mm\^i> 

( 0 1 04 ] :^^mm<7)Wj:hmmmi 3^ 

[0 1 05] 01 3(illl 2(Cit^T. MC 1 0 - IcO 
T-^-fflt^fi-^HIK^mi.. ill 3t-«i, 7^ br- 

ixfilti^ H 7 Ajji/u M'$r:|-f |> ^JS«^]$r^^-r. 
01 3T'«i, 7^ HT-:5')M{tiffl(7)F7^^N'i:U-HT 

^ys-\ffymc.^y\:-yyy.Zo}intX'h^, m 

C 1 0 - 1 tfOig^tcJ^i'^Tfi^cO^&li^o. 0 1 3 
co^mtJ;Os 01 2i:|o|tJ:-5(c'J-H • 7^ hr- 

^9 ^m<tzti}^x'^mMmtim^x'^i. 
[ 0 1 0 6 ] <xt, T^mm-^nm^^fzmc^mmm^: 

014 5:ffl^^•CS^HJ■rS. 

[0107] *|ISgW01 3£7)lligWi:S>5rl.£7){i, 
CLKiE^<r)^h<Oi>zxy-a-ym^ iDQS) i^rfflv^ 

[01 08] DQSiM^liMClQ-lcr,\HU^a-y^ 

it^<i>i,znmixT-^y^ hmzmm^tih, ^od 

QSd-^S-ffll^-C. ^^U-f-^ri 0-2-1 0-5 
ii, y^'f y8-lfc^^L/iT^M^-^*S8-2 

-8-5X'^!^$tifzy^ hr-^' (DQfi^) ^y-v 

i-ti. ^(^mti&mtmm^z. DQsfi-^tDQfi^co 
mmm^t'<Di- -y r i o - 2~ i o - 5 1- 1 p t -c- 

[0 109] 'J-^T-fizniXii, ^i--yri-hcr> 
'J-Ft-;? (DQ) <iJS^l5t^-Y>7>f ys-li: 
t:i\-LXMCio-iizX:h^ixl. ^titnt^iz. 'J 
- h' f - ^' ^ jnai Lfc > ^ u f - -y r*» ^) {ix h D- yd 

(DQS) tiMttSSixl.. -ecO^S, ;<t'Jf->yri 
0 - 2~ 1 0 - 5<0MC 10-1 tC*t-r«>jlffiBlfS*«a 

=5rl>J:^^SeS(3*rLTt>'J-FT-^' (DQ) txh 

(DQS) <i^(0{affiil*«^Lv>cot:\ mc 



10-1 X'liDQSiM^lzX 0 U - h'T-:^' D Q$- 7 -y 

[0110] mz. ^jf^m-^mm^^fzT-mm^z 

*f3l^^t 'J^>y7-Ortgi5ro-y^0S:lll SC^I". 
[0 1 1 1 ] 01 5tCS^-t^tU^'y7'tii- 
o -y ^ 2 HCt- ^' S: tSlft . MiM^vaj li^o fzib 
cOTHl^XOjg^J-ADDfi-^, RAS. CAS. CS 

'J-h'r-rJ'tiData Output RegisterlC/N'-y 7 r 'J 
y/$n/-cf*, h'7'fA6Sr:rM.TI±i:^l§ni.. ^/t, 

hf-^'lil'y-f<5i:-ftLXXt^tl\)eita Input 
RegistertCVN'-y 7 r 'J y^^$iX/if^;< =t 'J •/ ^'l: 

[0 112101 5C7)L'X-A'5{4, RTZfi-f2:NR 

?<:?ji'^r'>aytix^znzx'0i&zixhiz^^ 
20 vmm^yi'yx-xi:mi?i-zki}<x'%ht\r^dM 

[0 1 1 3] T-^'ft# (DQ) knmizxha-rm 

# (DQS) tC*fLTtl^x-v\'tCRTZ<i^S:NRZ 

[0114] ffitf0l|tg7n y^'(iji«;<7)SDRAM (Sy 
nchronous DRAM ) bWltX'h^. 

(0115101 siZTfcmmzx'o. ifj^m-^^ 
m ^fzii^imxhr-x t rt z fi-^s- n r zd^tcm 

30 [0 1 1 6] ST. 014t^Lf>:DQfi-^cO7 yf-tC 

(4, DDR-SDRAM ( Doubl e Data Rate Synchrono 
us DRAM) lizm-^X. y^ Vr—9<^\y^Ty'y1fi^^^ 

[0 117] DDR-SDRAMT••S5ffl^^^Tl^l.SS 
TL (Stub Series Terminated Logic) ^ yfVx—X 
X'\t. Hiz^fclt*<if5«mEV t 1 1 ntX'h *) , U V— 

M'ws^mEv r e f t i^«mflE V 1 1 1 mm ttz 

40 Hiz*»/^L4^®J)l)V^{4Hiz*>f>Hm^^OS^<7)«J 

[0 1 1 8] 01 etlfcV^T, ;7a-y^'CK$rSJ»tcrj 

j^'lT'{47^ hnvyKA^^^ffSix, ;^f— >''2-C(47 
>f hT^-^^ (DAO) tl^vm^tlX\^t, -^t'O.XT 
-i/ 1 T'X h D-yfl#D Q S Sr HizcOlt^*>^>-SL 
CiSfcL, Xf- j^'2-C'T-:J'S:7 y^-r«.3ti6<7);?,h 
n-ym-^^rH^'f T'L-CfcO. llf'f 5';l'waite*<A 

50 [0 1 1 91 >^'J(4DQS*<Hiz*>^.L*e 
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2 1 

y>T D Q s com ^mn-^ ixo \,ztcht-(^x'h h . 

^ 7'-r^;b*>waite*?jt:>gt'S)l. . 
[0 1 203 Zix^znL. *!^B^c7)J; ^ tc:^[6]1tJg^SI 
S-fflv^jtJS^, 01 7{c^-tJ:a{3, a-ryh'tNML 
TT-r?&f&ff-ri.::t*^t'l'l., dclf. DQTxi: 
{iMC*>iiiJifi$ixSf-^ft-^jSff^t'S)0. DQRx 

t i±:^(B]ms^tnc J: 0 RTzmmz^m^ix^ ^ u f- 

•y r«0 A:>J U iy-f^fiZXi) ^flhn'—^ m^W^X'h 
Ri^tC, XbD-T'CJ^LTliDQSTx, DQS 

R X Ji -ettmiw c coai:/jfi^ i: ^ t 'J f - -y r<7)A:'3fi 

[0 12 1]lll7*»/?>^3f)^l>J:3tC, MC*^A>{i7-f 
h 3 -7 y H t T - ^ T-S) I. D Q T X *i|SlB#t; Slff S ixT 
DQSTxi,XT-i^lT'H7^ySixTl>l>. 
I117<0*&, DQSTxji^{iHiz04'^*>'^>i^ 

^ -y rmXU D Q S R X X'mXzt^ ^>i± 0 ^V^X*^4 
tX\^h. -t^hh. DQSTx*«Hiz*'^L'\<0^'-fb 
tltDQSRK m^lfZJ t , c: WN'yp;?. i ^ 
'tUi--vrxumwiX'^i(ox'hi, ziii^zx'o. dq 

S ICpre-dr i ve*<^^^gT••^ < ^ 0 wr i te3 V y K t wr i te 

f—s>i: ^mi.z^nx'^ h . c^tust^i ^ u 5 h <or 

;7 -fe X k r y ^ 1 X T - i^'^^M < ^ ^ t I' 

•fy J^**is)±-ra :ty>i/;^xAi4si*<it]±-ri, . 

10 122] 

C0 123]Stc, ll4WJ:^tc, :^|fiIttS-&S2r:frL 
r h 7 y i/-A-3 - 2-3 - 9 S:>'N'Xgfi^-ri,*^f 
ietS2 0-2~2 0-9{ift^fi1i<?):*C§^^NRZ 

it^^zmm^tix \^h<^x\ ^^^mwz^^^ u ^ 

■y rtiiSil tir- a^)* . y - t> 

t' 1 m^^Tt 0 <7)}g8E^ ^ U ^ -y 7«Srti;*c§-»i- S ^ 
^N'yiJ'fflfiiy&^rflgT-^O. i«att^*i»Uc^^S=5:S 

[0 12 5] tfz. Ell 2, HI 3. miA(r)i.o^. 

W^(7^:* ^ D ICit-t l.^^:U3yhD--7A^^>C^^'0-y 

^zn^t£^^l.ztj:i,^ 



22 



[Ilffl£^fSi#=5:ijiBfl] 

[013 ^li7)^^J^iliB3tl.llT-J>l., 

[02 3 1 <nmm<rymmmiX'hh. 

m3)%m<n-H^X'hh, 

[043 ^2 (^mm\(r>^' y :? t 'J ^ -/u $r 

n^&xm^th-^i^x'hh. 

[053 ^3 (omm<r)^mm:mmm •? srum 

10 [06 3 t^3<^%mm<^7^ mmmm-mxh 

[07 3 m3<^^Jfi0ijO'J-Hi>f^S:ittB^-r*0-C'J) 

[08 3 i^^a-x^-'y^vmrnx-hh. 

[093 j.^->-3y«?gT'J)l., 

[0103 T^Sfe^^S:fflV^fc^^'Ji^;^ri.«5-< 

[0113 T^a*S^ISS:ffl<.^^C^=EUi^XxA<0«;- 
HSl#S:iJiBJ0T'J)S. 
20 [01 2 3 JfOiiLEtlfcT^^-^fSS-fflir^^t^^y 

[013 3 t;fOjRLiei^i:T#:Mj^-^SS:fflV^!t^tlj 

[014 3 DQSft#tT^^^S-fflV%fc^t';t 

[0153 fiH^^'ki^Bm.m ^ 'J i*)gi5yo .y ^'0-c' 

[0163 DDR-SDRAM^^'JfsiXfflr-^^'-^ 

^y/^-v-hX'J)!.. 
30 [01 71 :^i6itt^^5S:fEjMfflT-^^"f sy^/^^- 

[5?^coi5i0fl] 

1 T'jyh 

1-1 y? 

^y 

1-2—1-8 >''<;^ieig! 

si, s4, s5. dl. d4 xSaU 

40 2. 2-1—2-6 "f—?^ 

3, 3-1—3-5 Vy>i^ 

4 'J-H. 

9>f h:^ri6]i|ilfflifi# 

5,5-1 RTZffi 

pux-ys- 

6, 6-2 h'^^-'N' 

7,7-1 ^'n-y^' 

50 fi-tn 
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10-1 

10-2-10-7 

20-2-20-9 • • • • 



[111] 



im2] 

JBZ 



lO-l 




^ Sir 



2-3 



d3 



ra-|(^ 10-7 



-VK 

r Rtt 



d4 



^1 



mother botfvl 



C2 
12 

1-1 



IK 



r 



d2 

I conn oc tor 



103] 



Meniocy Module 



10-3 



10^ 



10-7 



[137] 



B7 



10^1 I-' 
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(114] 
IB4 



2-1 



10- 1 



Mmcory 
Contraler 



^3 



20-2 



2r2 

^ 



3-2 



2-9 

-..iv'. 



20-S 



■^- H chip [ 



3-9 



i-i I — 

-n^ 



Vtt 



Bl 0 



wrtiedata 



(I) mcio-koHMsjWM 



(2) l-2*tft/STOClli4K*. 
FWXT 



J-H! 

ft Tl: MC to memoiy 

-*Tii * J- 



(3) 1.2ft-ttAt?(0C 2 Ji<!Hr 

Bwxr 



(4) l0.2<OXl3i6LM 



•Tb 



me] 

me 



Vtt 



L5 



LI ^ U 



Tl 



[01 1 ] 



n 1 



write data 



(1) chipio-20tb:^tK^ / 

r Tl: 

0) RollJcottB 



Tl: memoiy to MC 



i i 



ADO 




6 lO* 110* 1.5 Iff* 2 10* 

TIME 
CSiip drnn 



1151 



SI 5 



10-2 



9uik Select 








1 RowDc 




















■f 




8 








Buffer 1 


-H 



21 



I 



MoBOfy block 



CbtoiBw 




fen 



I CK,CK-W — ^^U^ — 




6 



DQS 



RAS CAS CKXX-N CKB CS WB DM 
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[iai3] 
Bl 3 



cue 
4 ■ 

CLK 


mt 
-> 










1^ 
























imem 


I ) 




Write data 


^Rtt 






















r " " V 


















Read data s-i 









[014] 



MC 



'3 



7-1 

DQS /yj 



8-1 



1^ 
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[HI 6] 

ISI 6 




[017] 
Bl 7 




\dQ3Rx- 



_ DAO DAI DA2 DA3 



(51)Int.CI.' We-f 
H 0 1 P 5/18 



F I 

G 11 C WU 



362Z 



tt^Jl|!iilH^lff4KIW#1099#«! m 



m^iB-jN^Tfiji^^iirrETiaosi-f 

(72) m 

m«SI5/h¥flJ±**Hr£TS20#l-^ » 

«:^«B/J^^TU±7jc*:Hri:T@20# 1 
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